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WESTERN CANNONS IN CHINA IN 
THE 16TH-17TH CENTURIES 


Yin Xiaodong* 


Introduction 


Gunpowder had been used in ninth century in China, and in the 
twelfth century explosive firearms and barrel-guns appeared,’ the 
oldest gun in the world is found in China,? and during the next 
three hundred years Chinese firearms developed and kept develop- 
ing. In the sixteenth and seventeenth centuries relations between 
China and the West intensified when Jesuit missionaries spread 
Catholicism in order to make Chinese people believe their religion. 
The missionaries took knowledge of science and technology as a 
stepping-stone to success, and they introduced western science 
and technology in China with the goal of spreading the Chistian 
religion. In the course of this communication process, the produc- 
tion and use of technology of western artillery was transferred. 

Early in the 16th century, the breech-loading cannon, in China 
was designated as folangji Gh RBH (literally translated the “Frankish 
culverin”), The term folangji #RBHE is the name for European, 
because at that time Turks, Arabs and other eastern peoples were 
generally referred to as Europeans. The term comes from the 
incorrect pronunciation for ‘Frank’. This term was introduced into 
China probably through Moslems who lived in the east and south 
coastal areas of China. Later Chinese people also call western 
weapons folangji BREE. It is the transliterated name.” 

Almost at the same period, the musket, in China designated as 
niaochong ¥yst (literally translated the “bird gun”), or as niao- 
zuichong ms (literally translated the “bird-beak gun”), was 
brought to China from the West. Because the musket can shoot 
birds in the woods, and also the gunstock looks like the beak of 
bird, the musket is called bird-gun too.* After the breech-loading 
cannon and musket came to China, and were copied in China, 
they soon played a major role in Chinese weaponry. 

By the early 17th century, China’s government obtained further 
cannons from the West, namely the muzzle-loading cannon. It is 
always called xi yang huo pao Pa¥E:K#a “western cannon”. Chinese 
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Figure 1: The cannon named “Wucheng General Firm Forever” made in 
1689. 


people believe that the muzzle-loading cannon is like a great 
general since this kind of cannon has more power, so they usually 
named the muzzle-loading cannon “general”. For example this 
cannon in the picture is named Wucheng Yonggu Dajiangjun i MX 
7K (el Ko HE “Wucheng General Firm Forever” made in 1689, 
bronze cannon for the Emperor Kang-xi BRR (1654-1722).° 

Then breech-loaders, muskets, and muzzle-loading cannon 
were introduced into China successively by capture and purchase. 
China improved the traditional firearms and introduced western 
firearms actively due to the tension from the North of China 
between the 16th to 18th centuries. During this time, on China’s 
northern frontiers Manchus (later known as the Qing dynasty) 
grew quickly and continually attacked Ming China. So, from the 
sixteenth to the eighteenth centuries, these three centuries were 
special for Chinese firearms. Western firearms upgraded China’s 
technology of firearm and military tactics, and became an im- 
portant technology in Ming China (1368-1644). 

The introduction of western firearms during the sixteenth and 
seventeen centuries can be divided into two stages based on the 
technological character and the manner of introduction of these 
three firearms. The first stage is from 1506 to 1620, in which the 
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breech-loading cannon and the musket were introduced with 
capture and paying tributes, and the Ming government copied 
them. The second stage is from 1620 to 1690, in which the 
muzzle-loading cannon entered China, and the government 
bought and copied it actively, and, at the same time, new 
characters appeared, military books from the West were translated 
by some Chinese military experts and some Jesuits. 


1. From introduction to copying: breech-loading cannon and the 
musket (1506-1620) 


1.1 The introduction of breech-loading cannon 


From about 1506 to 1521 the breech-loading cannon were intro- 
duced into China in Guangdong 3 province and Fujian ## 
province which are near the sea. In 1523 China produced the 
earliest breech-loading cannons, and the craftsmen also came 
from the same Guangdong and Fujian provinces. | 

The description for breech-loading early appeared in the lit- 
erature of 1560s, Chouhai tubian %#$H4a [The Illustrations Seaboard 
Strategy and Tactics] written by Zheng Ruozeng 377 § (1503-1570) 
and published in 1562, it is representative of such descriptions: 


The (breech-loading) cannon is made of iron and measures five or 
six feet (Chi R) long. It has a large belly (chamber) and long neck 
(barrel). At the bulge there is a long cavity, into which five smaller 
chambers can be inserted in rotation, and these contain the 
gunpowder for firing. The (breech-loading) cannon is wrapped on 
the outside with wooden staves and fastened with iron hoops to 
ensure that it does not split. Four or five of these cannons are 
concealed behind a ship’s bulwarks on each side, and if an enemy 
ship comes near, one single shot finding its target will smash the 
hull and send the enemy to the bottom of the sea. With this arm 
one can sail about at will on the high seas, and no other country’s 
ships can match it. When a cannon of this type, and its 
gunpowder formula, was submitted (to the throne) by an officer, its 
range was found to be only 100 paces. But it was admittedly an 
effective weapon on shipboard, and it could also be used in the 
defence of city walls. However, it was not much good for carting 
about on open battlefields. 

Later on, when Wang Chengzhai Y£93R became Minister of 
War, he sought permission to cast more than a thousand of such 
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cannon for issue to (defence posts on) the three frontiers. One was 
mounted on a wooden stand, so that it could be lowered and 
raised, or turned to the left and to the right (for accurate aiming). 
This method of mounting guns was originally developed in China, 
and did not come in with the Franks. 

Each breech-loading cannon weighs about 200 catties (Jin Fr) 
[1 catty = 0.6kg], and its three chambers weigh about 30 catties 
each. The single lead shot which each one contains weighs about 10 
ounces (Liang ®) [1 Liang = 0.04kg].° 


Figures 2 and 3 are illustrations of the breech-loading cannon in 
the book Chouhai tubian % #$ fil $i. These figures are illustrations 
of the breech-loading cannon which appeared early in China. The 
cannon are almost the same as the western cannon of that time, 
in the figures. In fact, the breech-loaders in practice were not like 
this, it was developed and improved through experience. 


1.2 The development and improvement of the breech-loading 
cannon 


Illustrations and descriptions of breech-loading cannon are not 
rare in Chinese military literature since the 1530s. This reflects the 


ii 
AR 
a 
rv 


K 


L 





Figure 2: Breech-loading cannon. 
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Figure 3: Breech-loading cannon’. 


breech-loading cannon’s wide application. From 1523, China’s 
government began to produce breech-loading cannon until the 
sixties of that century, and through practice, Chinese improved on 
breech-loading cannon. The most prominent master is a great 
general named Qijiguang Be4#3t (1528-1588). He improved the 
breech-loading cannon based on the experience of actual combat 
since there were many such breech-loading cannon in his army. 
Figures 4 and 5 are illustrations drawn by Qijiguang BLAgt. 
These illustrations show the actual shape and structure of Chinese 
breech-loading cannon.® Figure 6 is a small 16th century chamber. 
We can see that this cultural relic is the same as the illustrations 
drawn by Qijiguang BLAEC. 

Qijiguang Bk4296 made the following improvements to breech- 
loading cannon: 

Firstly, he removed the transverse peg of wood or iron, Chinese 
name is “Mu ma zi 3”. It had been used in Chinese firearm 
hand-guns in the seventies of 14th century (figure 7).'° According 
to the military literature, Chinese applied a transverse peg (“Mu 
ma zi ARS”) to use breech-loading cannon when breech-loading 
cannon were first used in China. In the middle of figure 7, there is 
the transverse peg of wood or iron. It is an attachment to make 
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Figure 4: Breech-loading cannon. 
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Figure 5: The chambers of breech-loading cannon’. 


the gunpowder solid after the gunpowder is loaded into the 
chamber, so that it enhanced the precision between the chamber 
and the gunpowder. It also has the occlusive function to make the 
balls, which were in front of it, suffer focus and immediate force 
of gunpowder. Therefore the gunpowder has strong erupting 
force, and the bullet has further range. 

While Qijiguang Byabé figured out that it was a misunder- 
standing “to use light transverse of wood to push heavy bullet” 
(#@#HF),"" namely if the transverse of wood is installed in the 
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Figure 6: Chambers of breech-loading cannon in 16th century, in the 
Museum of Chinese Military. 


breech-loading cannon, the gunpowder force firstly acts on the 
transverse wood after the gunpowder is lit, then the wood 
transverse acts on the bullet again. The wood transverse is light; 
while the lead bullet is heavy, so Qijiguang Bum called this “use 
light transverse of wood to push heavy bullet”. He thought the 
power of bullet is weakened, so he got rid of the wood trans- 
verse. It is technical progress of loading for breech-loading 
cannon in China. 

Secondly, a well-assorted relation between the bullet and the 
barrel of the cannon is required, when each bullet is loaded. 
Qijiguang dt brought forward a rule about the relation 
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Figure 7: Diagrammatic chart of bronze hand-gun of Ming Yongle 13 
PAKRTE (1415). 
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between the diameter of the bullet and the caliber of the small 
chamber. That is the diameter of the bullet should be less than 
one “fen #” (1/3 centimetre) than the caliber of the small 
chamber (GvkiLFUsAf , FOSS TIAFRAD AK)? That means 
that the diameter of the bullet is bigger than the caliber of the 
small chamber in order to ensure the bullet and small chamber 
mate tightly. In figure 5, the small chamber is placed vertically 
facing the bullet, and the diameter is almost the same. We should 
pay attention to Qijiguang’s M#BE rule, which is similar to the 
western windage. In the West, the most evident character of the 
early firearms is the windage. It seems that the adoptive windage 
as a rule is always twentieth of the inside diameter of the gun 
tube”, i.e. the diameter of the bullet is smaller by one-twentieth 
of the inside diameter of the bore. Luys Collado, a Spanish 
artillery expert discussed windage in detail in his book Practica 
manuale dell ‘arteglieria of 1586." It is interesting that the windage 
of China and the west is different: Qijiguang’s windage is that the 
bullet is bigger than the inside diameter of the gun barrel, while 
the western windage is reverse. The western windage has two 
effects: one is to reduce the danger of creating a bottle-neck with 
the bullet, the other is to make the explosive gas dash out so as to 
reduce the press for the gun bore. Chinese “windage” is different 
from the western. This reflected that their firearm-making was not 
so accurate, there was always space between the bullet and the 
gun bore. In early China, the Chinese always used fine soil to fill 
up the space between the bore and bullet to prevent air leaks 
because the precision of the bore and bullet was not so good”. 

Thirdly, the iron crossbar is applied to prevent the small 
chamber recoil. In order to avoid the gun’s movement, also to 
make the small chamber fixed in the breech when the bullet is 
fired, the crossbar is used at the breech end. 

We can see that there is a hoop handle on the small chamber, 
and the tail part is one inch long, which is inserted into the 
breech-loading cannon so that air cannot leak, as in figure 4. In 
addition, the iron crossbar is inserted on the tail part to resist the 
recoil. 

Now let us pay attention to figures 2 and 3; there was no iron 
crossbar in the early description of breech-loading cannon, nor 
any mention of the iron crossbar. This is because at the time when 
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the breech-loading cannon was introduced into China, the people 
did not know the breech-loading cannon well, while general 
Qijiguang dBDE possessed the practical experience of using 
breech-loading cannon, so there is an iron crossbar in the picture. 
Clearly, the breech-loading cannon like this are the actual breech- 
loading cannon. These improvements reflected the inaccuracy of 
the cannon-making at that time. At the same time breech-loading 
cannon were used widely. The one primary reason is the techno- 
logy of casting, which has a long history in China. 


1.3 The arrival and manufacture of muskets 


Muskets are one of the primary firearms in the Ming and Qing 
Chinese army. There are several different viewpoints about their 
introduction. In fact, the musket was not invented in China, but 
was introduced into China directly and indirectly from Europe. 
Its first introduction happened in a battle in Guangdong PRA 
Province in 1523, in which a Ming army captured some muskets 
from two Portuguese warships.’® But because Ming China did not 
understand the secret of musket-making, Ming China did not 
attach importance to the musket. In the second introduction in 
1548, a Ming commander named Lutang M32 captured Japanese 
muskets in a battle.!” Because the muskets made in Japan were 
better than the Western muskets, the Ming government ordered 
people to learn musket-making. Then the muskets in China were 
mainly learned from Japanese muskets. In fact the musket came 
into China through Japan from the West. 

The figure 8 shows the aiming and firing of a matchlock 
musket,!® figure 9 is the shape of a musket, and figure 10 is the 
trigger of the matchlock musket.” 

The manufacture of muskets is more complicated than that of 
breech-loading cannon. The procedure of making a musket is as 
follows: iron making—make iron plank—coil barrel—join the 
barrel-bore the barrel—scalp the barrel—fix the sights, touchhole 
—test the barrel—fix the gunstock—fix the trigger. In this process 
the most difficult stage and costing most time was boring the 
tube. Figure 11 depicts how the workers drilled the barrel.” 
Usually the workers would spend almost one month to drill a 
tube, making a musket took more time than making a breech- 
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Figure 8. 


loading cannon. That is one main reason why the musket did not 
develop very well in China although it was applied widely. 





Figure 9. 
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Figure 10. 





Figure 11: Boring the tube of a musket. 


2 From buying cannons to translating books: muzzle-loading 
cannon (1620-1690) 
2.1 The introduction of muzzle-loading cannon 


The introduction of muzzle-loading cannon: one is directly 
bought from Portugal by the government twice: first in 1620, 
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China bought 30 muzzle-loading cannon in Macao, at the same 
time invited 23 Portugal gun experts and an interpreter.*’ These 
30 cannons played a key role in war, and two of them are in the 
Imperial Palace of Beijing now. It has been proved that these 
cannons were made in England,” there is the emblem of England 
on the cannon. 

The second time in 1628, the officer of Guangdong FR and 
Guangxi /@§ Province went to Macao to buy 10 muzzle-loading 
cannons, and take back a Portuguese general named Goncalvo Teix- 
eira Correa (?-1632) and experts and craftsmen. When the cannon 
arrived at Beijing in 1630, the emperor Chongzhen #4 (1627- 
1644) granted the cannons the name of Shenwei Dajiangjun 
PERAK “Might General”. 

These two events showed that, on the one hand China govern- 
ment made much account of muzzle-loading cannon with an 
active attitude, and furthermore the government needed foreign 
experts to teach soldiers how to apply the cannons in the process. 
On the other hand, the Jesuits also displayed enthusiasm to help 
the Chinese make cannon, and their behavior accelerated the 
Western gun’s spread and popularity. 


2.2 Jesuits introduce the cannon-making technology and 
knowledge of mathematics 


After the Western firearms came into China, some military books 
about artillery-making and use, with references also to Western 
technology were published, were written partly by Chinese 
authors and partly in cooperation between Chinese and Jesuit 
authors. The missionaries played an important role in introducing 
and translating Western military books. The following three 
missionaries are the most important in Ming and Qing Dynasty in 
China: 


(1) Matteo Ricci introduced the knowledge of cannon-making 


In 1582, Matteo Ricci (1552-1610) came to China and introduced 
European science to the Chinese people. At that time some 
Chinese scholar-bureaucrats, who were looking for a way to make 
the nation strong, such as Xuguangqi #RIEM (1562-1633) accepted 
Matteo Ricci’s ideas. In 1607 Matteo Ricci and Xuguanggi 
interpreted together Euclid’s Elements, the Chinese name is Jihe 
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Yuanben $84] RAS. In the preface to the book, the relation between 
geometry and firearms was mentioned for first time.2* Matteo 
Ricci taught Xuguangqi cannon-making and the making of west- 
ern emplacement. He was the earliest to introduced Western 
firearms into China. 


(2) PJ. Adam Schall von Bell and Huogong Qieyao KK## 


German Jesuit PJ. Adam Schall von Bell (1591-1666), who was 
accomplished in calendar and cannon-making, interpreted a 
military book Huogong Qieyao KERB “Basic Skills of Firearms 
Attack” with a Chinese man named Jiao Xu #8). This book 
included the making of field-guns, siege-guns and defence-guns. 
It also described the making of gun-platforms, gun-carriages, 
balls, gunpowder and so on. It was published in 1643. There are 
more than 40,000 words in three volumes, another volume of 
illustrations is attached; figure 12 is an illustration of siege-gun 
and “roaring-tiger” cannon” in the book. This book had wide 
influence on later military books. 


(3) Ferdinand Verbiest made cannon for Qing government 


The Belgian Jesuit Ferdinand Verbiest (1623-1688) made more 
than 300 muzzle-loading cannons for the emperor Kangxi RRR. 
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Figure 12: Siege-gun and roaring-tiger cannon. 
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Figure 13: Test and fire. 


The cannon in the figure was made under his instruction. He also 
tried to introduce the knowledge of science including the thinking 
of Aristotle (b.c.384~-b.c.322).”° Figure 13 reflects how he showed 
the Chinese people how to test the inside of the tube, and how to 
correct the trajectory in his book.’ 

Thus, Chinese accepted the Western knowledge of making 
cannon with the help of Jesuits. The technology was gradually 
standardized, based on absorbing the necessary knowledge of 
mathematics and geometry. In addition, Chinese also employed 
composite materials to make cannon. For example, some breech- 
loading cannon and muzzle-loading cannon were made with an 
iron core and bronze outside.” How the cannon was made is not 
clear, and why this material was used like this, we have not had 
the last word. Perhaps for cost reduction, perhaps in order to 
extend its useful life, but what was the function in the cannon’s 
capability is not clear. Anyway, the craftsmen developed and 
innovated the cannons in material and technical reasonable selec- 
tion. Therefore, Chinese absorbed the design of western firearms, 
and at the same time they applied Chinese traditional smelting 
and casting methods. 


2.3 Geometry and mathematics were applied in the ballistic 
trajectory 


With the cannon’s arrival, some geometry knowledge and some 
technology came too. For example, the trajectory developed 
because of the application of the gunner’s quadrant and the 
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Figure 14: Gunner’s quadrant. 


geometrical square (Figure 14 and Figure 15).”” Western ballistic 
knowledge thus entered China by virtue of Wsetern firearms. 

The geometrical square was used to determine the distance 
from the cannon to the target and the gunner’s quadrant to 
determine the elevation of the cannon. The principle of the 
geometrical square makes use of the knowledge of similar tri- 
angles. There is an illustration of a geometrical square in Celiang 
fayo #BYERZ (1607-1609) “Method and Meaning of Survey” (Fig 
15). It may be regarded as the beginning of learning measurement 
and calculation namely “dushu zhixue FER”, as applied in the 
technology of the ballistic trajectory in China. 

The gunner’s quadrant is to determine the elevation of the 
cannon so as to know the distance the ball can reach. Some 
literatures listed data about the range from which we can see that 
the range of ball increases with increase of the angle, to forty-five 
degrees; when the elevation is more than forty-five degrees, the 
range shortens instead. Manifestly the range is the maximum 
when the angle is forty-five degrees. Figure 16 in Binglu Sk 
“The Records of Military Art” shows the gunner’s quadrant and the 
plum-bob at the cannon’s mouth with forty-five degrees.*’ As for 
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Figure 15: Geometrical square. 





Figure 16: Fire with 45 degrees. 
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Figure 17: Test the range with angles. 


these data, some are copied from Western literature,** and some 
come from the testing in practice. 

This early illustration of the ballistic trajectory in China ap- 
peared in Huogonggieyao KR## “Basic Skills of Firearms Attack” 
written by Schall von Bell (Figure 17).°° According to the illustra- 
tion, we can see that the curve is similar to a parabola, and is 
not the combination of a straight line and a curve line. An 
illustration about trajectory like this appeared again in lingtai 
yixiang zhi SBwRE “A Record of Astronomical Instruments at the 
Observatory” written by Ferdinand Verbiest in 1674.™ 

Ferdinand Verbiest not only introduced the technology of 
making cannon, but also introduced knowledge about the ballistic 
trajectory. In 1683, he finished another book Qionglixue #2? 
“Learning to Make a Thorough Inquiry into Reason”. This book is a 
systematic book about Western philosophy. Ferdinand Verbiest’s 
intention in writing this book was to expound the reasoning of 
the calendar and making the people know why and how to 
deduce much knowledge from basic theories. 

In this book, Ferdinand Verbiest discussed ballistics in detail. 
He analyzed and explained theoretically the viewpoint of Galileo 
Galilei (1564-1642) about the trajectory. Firstly, he used the theory 
of Aristotle to explain why the track of the ball is a curve. The 
first section said that the movement of a body comes from two 
qualities, one is following the quality, the other is force quality.* 
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Secondly, there are three tables, which give the range, height and 
time a ball goes in the air. They help people to deduce the range, 
the height and time.» To get these values, he first gives a base 
number, and calculates other values based on the base number. 
Ferdinand Verbiest said that one “can deduce the length or height 
of any shot at every possible degree of altitude, starting from the 
known length or height of any other shot.”°” 


Conclusion 


Breech-loading cannon and musket were accepted by Ming China 
after they were introduced in 16th century. The advantage of 
breech-loading cannon and musket are their design such as 
mother-son design, the matchlock trigger. They soon replaced the 
traditional firearms, including bows, and were widely used by the 
army. Chinese traditional technology is then used in the manu- 
facture of breech-loading cannon and musket. 

Muzzle-loading cannon were accepted by government, and 
Ming and Qing governments soon realized their importance in 
politics and military affairs, and tried to master the method of 
making muzzle-loading cannon. The muzzle-loading cannon is 
more complicated than the breech-loading cannon and musket. 
The design, application and making of muzzle-loading cannon 
need the knowledge of mathematics and geometry since the 
structures of the cannon, the cannonball and gunpowder have 
proportional relations to the caliber of the cannon. Missionaries 
played important roles in making and applying cannon, and they 
also provided much western knowledge of trajectories in practice 
and in theory. So the period from the 16th to 17th centuries is an 
important stage in the development of Chinese ballistics with the 
firearm’s development. 

Firearm-making embodied a fusion and improvement of tech- 
nology in the transmission of science from the West to China in 
the 16th and 17th centuries since Chinese focused more on 
practitioners’ knowledge. The manufacture of breech-loading can- 
non, musket and muzzle-loading cannon were not difficult for 
Chinese since Chinese had mastered the technology of metallurgy 
over a long period, and some technological innovation did appear 
in the 17th century. 
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NOTES 


* Capital Normal University, Beijing, China and Max Planck Institute for the History 

of Science, Berlin, Germany. 

1. Joseph Needham discussed the barrel-gun in his book, “Science & Civilisation in 
China” vol V:7 (Cambridge University Press, Cambridge 1986), pp. 220-227. 

2. The oldest cannon with an exact date is a bronze gun (also described by Wan-Kou- 
Chong) marked with “2 i=*F” (1332) in China; now the gun is in the National 
Museum of China, see the “Wen Wu X® (Cultural Relic)”, 03/1962. A newer gun 
marked with exact date (1298) has been found in Inner Mongolia. See the “Wen 
Wu 4%) (Cultural Relic)”, 11/2004. 

3. Dai Yixuan SRAE, “Mingshi Folangji jianzheng (HA »* OBARR) SLIE (Annotation 
and correction for ‘Mingshi. Folangji’)”. (Beijing: Zhongguo shehui kexueyuan 
chubanshe, Its, - BALZER HAL, Beijing, Press of Science and Technology 
of China, 1984) p. 1. 

4. Qi Jiguang geHt (1528-1587), Lianbing shiji zaji MR MARR. [Miscellaneous 
Records concerning Military Training]. Published in 1571. Zhengzhou: Henan jiaoyu 
chubanshe #H, #]RSSCA ML, Zhengzhou, Henan Education Press, 1994. 
[Reprint]. cha5. pp. 507-508. 

5. The bronze cannon is one of the cannons which was made under the direction of 
Ferdinand Verbiest (1623-1688) for the Emperor Kangxi in 1689. The cannon is 3 
tons weight, 310 centimeter long, and the caliber is 12.5 centimeter. It is engraved 
with a beautiful flower pattern. In 1900, an allied army from eight countries 
invaded and occupied Beijing, and the commander of the allied army, Von 
Waldersee, carried back lots of captured equipment to Berlin from Beijing, in 
which several of this kind of cannon were included. Some of these cannons were 
melted down to supply armaments in 1930, and the cannon left were transferred 
to the U.K. In 1994, Chi Mei Museum (47149 (# ) of Taiwan of China bought 
two cannons and set them up to be exhibited at the gate of the museum. This 
figure was taken by Professor Baichun Zhang in 2002. 

6. Zheng Ruozeng M%4F# (1503-1570), Chouhai tubian ##¢MM. [The Illustrations 
Seaboard Strategy and Tactics]. Published in 1562. Zhengzhou: Henan jiaoyu 
chubanshe #8, Jy RAAT HAL, Zhengzhou, Henan Education Press, 1994. 
[Reprint] cha 13, p. 38a, b. Also see Tang Shunzhi Rf M42, (1507-1560), Jingchuan 
waiji #4)NSPHR. [Other Collections of Jing Chuan]. Published in 1573. Shanghai: 
Shangwu yinshuguan. /#: #§34)-58 Shanghai, The Commercial Press 1936. 
[Reprint]. cha2. This English translation has corrected some words based on Joseph 
Needham’s book. “Science & Civilisation in China” vol V:7 (Cambridge University 
Press, Cambridge 1986), pp. 373-376. 

7. Figure 2 and figure 3 come from Zheng Ruozeng BA (1503-1570), Chouhai 
tubian #% WS. [The Illustrations Seaboard Strategy and Tactics]. Published in 1562. 
Zhengzhou: Henan jiaoyu chubanshe ASH, RBA ARAL, Zhengzhou, Henan 
Education Press, 1994. [Reprint]. cha 13, p. 33a. 

8. Qi Jiguang BM* (1528-1587), Lianbing shiji zaji MR WMARB [Miscellaneous 
Records concerning Military Training]. Published in 1571. Zhengzhou: Henanjiaoyu 


This content downloaded from 131.172.36.29 on Mon, 08 Feb 2016 18:58:16 UTC 
All use subject to JSTOR Terms and Conditions 


60 


10. 


11. 


12. 


13. 


14. 
1p. 


16. 


17. 


18. 


19. 


20. 


2). 


22. 


Western cannons in China in the 16th—17th centuries 


chubanshe AS, FRSA HK, Zhengzhou, Henan Education Press,1994. [Re- 
print]. cha5. p. 17b. 


. Figure 2 and figure 3 come from Qi Jiguang MRM (1528-1587),Lianbing shiji 
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1571. Zhengzhou: Henan jiaoyu chubanshe AN, i BEF aE, Zhengzhou, 
Henan Education Press, 1994. [Reprint]. cha 5. p. 16b and p. 17a. 

There was still gunpowder and bullet in the chamber when it was dug out. 
Furthermore, the transverse was used between the gunpowder and the bullets. 
Chengdong A&A, Discussion about the Bombards with Inscription in Early Ming 
Dynasty AtHSAA HE APIEE, cultural relic XH, 1988 (5); Wang Zhaochun 
IEF, History of Chinese Firearms PHA, Beijing: Press of Science of 
military affairs IER: FWA KL, 1991, p. 101. 
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chubanshe ASN, JURA HHARHL, Zhengzhou, Henan Education Press, 1994. 
[Reprint]. cha5. p. 17b. 

Qi Jiguang BMI (1528-1587), Jixiao Xinshu &R BH. [A New Treatise on Military 
and Naval Efficiency]. Published in 1562. Zhengzhou: Henan jiaoyu chubanshe 
ARN, FRSA HARtL, Zhengzhou, Henan Education Press, 1994. [Reprint]. cha 
15. p. 19a. 

A.R. Hall, Ballistics in the Seventeenth Century, Cambridge at the University Press. 
1952. p. 69. 

Luys Collado, Practica manuale di arteglieria. Venice: 1586. 

Qi Jiguang Beat (1528-1587), Jixiao Xinshu MBH. [A New Treatise on Military 
and Naval Efficiency]. Published in 1562. Zhengzhou: Henan jiaoyu chubanshe 
AON, JRA, Zhengzhou, Henan Education Press,1994. [Reprintl. 
cha.12. 

Dai Yixuan RAHA, Mingshi Folangji jianzheng (8) + HBARRY SIE. [Annotation 
and correction for ‘Mingshi. Folangji’]. Published in 1984. Beijing: Zhongguoshehui 
kexueyuan chubanshe JEx, PREHERRUKGL, Beijing, Press of Science and 
Technology of China. p. 20. 

Zheng Ruozeng #63% (1503-1570), Chouhai tubian #%¥8MB. [The Illustrations 
Seaboard Strategy and Tactics]. Published in 1562. Zhengzhou: Henan jiaoyu 
chubanshe ASSN, 7 RIBCAPMHAGAL, Zhengzhou, Henan Education Press, 1994. 
[Reprint] cha 13, p. 29a. 

Song Yingxing RAH (1587-16667), Tiangong kaiwu KLBAW. [The Exploitation of 
the Works of Nature] Published in 1637. cha 3, p. 35b. 

Figures 9 and 10 come from Zheng Ruozeng 3627 (1503-1570), Chouhai tubian 
WEIR. [The Illustrations Seaboard Strategy and Tactics]. Published in 1562. 
Zhengzhou: Henan jiaoyu chubanshe JbEa, ‘PMR RAY AL, Zhengzhou, 
Henan Education Press, 1994. [Reprint] cha 13, p. 37a, b. 

Zhao Shizhen #4 -t #4 (1553?-1611?), Shengi pu ##@i#. [Treatise on Extraordinary 
Weapons]. Published in 1598. p. 11b. The method and the structure of theshaft to 
bore the tube of musket are very neat. Three people stand on the plank on which 
is put the shaft. One controls and watches the barrel to make it vertical, and the 
others pull the strap on the barrel face to face. The aiguille will cause the barrel 
pressure to move down because of the two men’s weight on the plank. 

Ming Xizong Shilu 8A WR. [Veritable Record of Ming Dynasty Xizong]. Cha 26. 
Tiangi san nian si yue xin wei K=O AER. 

Huang Yinong #%— Js, Import of Great Ordnance from European Shipwrecks in Late- 
Ming China BYNGTAG SRA AS PRE AM, Taiwan: Bulletin of the Institute of 
History and Philology Academia Sinica. PROARKELE SAME, 75.3, 
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Chongzhen Changbian 5% #4 $ fi [Encyclopaedia of Ming Dynasty Chongzhen]. 
Cha 30. Chongzhen san nian zhengyue jia shen #i=4F iE ARR. 

Xuguanqi and Matteo Racci only translated the first 6 chapters of Elements. The 
remaining chapters were translated by Lishanlan 4°##§@ (1811-1882). Xuguangqi 
realized the difference between Western mathematics and Chinese traditional 
mathematics, and also took cognizance of the importance of geometry to the 
military. 

PJ. Adam Schall von Bell #4934, Huogong Qieyao KBU#E [Basic Skills of Firearms 
Attack]. Published in 1643. Zhuqitu sacl p. 4a. 

Ferdinand Verbiest RIf4{= (1623-1688), Qiongli xue $FF2™#. [The Learning of Making 
a Thorough Inquiry into the Reason]. Published in 1683. The (incomplete) book is in 
Beijing University. 

The picture is stored in Jap.Sin. II67III in archives of the Societyof Jesus in Rome. 
See Noel Golvers. The Astronomia Europaea of Ferdinand Verviest, SJ. (Dillingen, 
1687). Text, Translation, Notes and Commentaries. Jointly published by Institut 
Monumenta Serica. Sankt Augustin and Ferdinand Verbiest Foundation. Leuven, 
Steyler Verlag. Nettetal. 1993. Fig 26. 

Many breech-loading cannons with iron core and bronze exterior in Ming Dynasty 
were found in China. Some muzzle-loading cannon with iron core and bronze 
exterior have been found not only in China but also in other places, for example 
such a cannon is in Woolwich Arsenal in the U.K. Professor Robert Smith gave me 
the picture of that cannon to study, I thank him. 

Figure 14 comes from Sun Yuanhua #&7G46 (1581-1633), Xifashenji PHYEtPRR. 
[Western Masterpieces of Firearms], Published in 1662. Figure 15 comes from Xu 
Guangqi #R3¢ (1562-1633), Celiang Fayi #3 3 % BH. [Method and Meaning of 
Survey] published in 1607-1609, cha “making-implement”, p. 1b. 


. The book is translated by Matteo Ricci and Xu Guanggqi, and the content of this 


book mainly comes from Christopher Clavius’ (1538-1612) Geometricae Practicae, 
Romae (1604).The structure and method for applying a geometrical square was 
recorded in this book. 

He Rubin f4%K% (?-?), Binglu 5&$&. [The Records of Military Art]. Published in 
1628. cha 13, p. 3a. 

Xiaodong Yin FHS , “A Primary Research on the Source of Western Knowledge 
in Bing Lu (Record of Military Art)” ‘Kime 3% (FoR RIPETT ARIE , Studies in 
the History of Natural Science BRRE-B LRT, 2005 (2). 

PJ. Adam Schall von Bell 343532 , Huogong Qieyao ‘KARE. [Basic Skills of Firearms 
Attack], Published in 1643. Zhugqitu sia p. 40. 


. Ferdinand Verbiest py {$%{= (1623-1688), HRHRRBA. [A Record of Astronomical 


Instruments at the Observatory]. Published in 1674. figure 117. 


. Ferdinand Verbiest #3 {#4= (1623-1688), Qiongli xue #7818. [Learning to Make a 


Thorough Inquiry into Reason]. Published in 1683. An incomplete copy of this book 
is in Beijing University. Xingxing thi litui bajuan FASE ZBBHE/\48. [Inquire the reason 


for the shape and quality (of a thing) total 8 chapters]. p. 16a, 16b. 
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